Modulation of quinolinic acid-induced depletion of striatal NADPH diaphorase and enkephalinergic neurons by inhibition of nitric oxide synthase.
The present study was designed to examine the role of nitric oxide (NO) in quinolinic acid (QUIN)-induced depletion of rat striatal nicotinamide adenine dinucleotide phosphate (NADPH) diaphorase and enkephalinergic neurons. Intrastriatal injection of QUIN produced a dose-dependent decrease in NADPH diaphorase and enkephalin positive cells, with cell loss being evident following the injection of 6 and 18 nmol QUIN, respectively. To evaluate the role of NO in QUIN-induced toxicity, animals were pretreated with the non-specific nitric oxide synthase (NOS) inhibitor, Nomega-nitro-l-arginine (l-NAME) or the selective neuronal NOS inhibitor, 7-nitro indazole (7-NI). l-NAME (2x250 mg/kg, i.p. 8 h apart) maximally inhibited striatal NOS activity by 85%, while 7-NI (50 mg/kg, i.p.) maximally inhibited striatal NOS activity by 60%. Pretreatment with l-NAME or 7-NI potentiated the loss of NADPH diaphorase neurons resulting from intrastriatal injection of low doses of QUIN (18 nmol). Neither NOS inhibitor had any effect on the loss of striatal NADPH diaphorase neurons induced by a higher dose of QUIN (24 nmol). In contrast, 7-NI partially prevented the QUIN (18 and 24 nmol)-induced loss of enkephalinergic neurons, while l-NAME had no effect. These results indicate that NO formation may play a role in QUIN-induced loss of enkephalinergic neurons, but not in the loss of NADPH diaphorase neurons.